Developmental and regional differences in the consolidation of long-term potentiation.
The alpha5beta1 integrin is present in high concentrations in the apical dendrites of pyramidal neurons in adult rats but is virtually absent in the basal dendrites. Moreover, alpha5beta1 does not appear in apical dendritic branches until the third post-natal week. Given that integrins contribute to the consolidation of synaptic plasticity, these results raise the possibility of developmental and regional differences in the stability of long-term potentiation (LTP). The present study tested this point using a LTP reversal paradigm in field CA1 of hippocampal slices. In accord with earlier reports, low-frequency afferent stimulation (5 Hz) introduced 30 s after theta burst stimulation (TBS) completely reversed LTP but was ineffective 30 min and 60 min later in slices from adult rats. The same low-frequency trains caused a partial reversal of LTP when applied 30 and 60 min post-TBS in slices from 21-day-old rats and a complete reversal at all time points in slices from 10-day-old rats. LTP in the basal dendrites of adult rats did not fully consolidate; i.e. potentiation was partially reversed by low-frequency stimulation even after delays of 30 or 60 min. Moreover, spaced (10 min) applications of 5- Hz pulses beginning at 30 min post-TBS completely erased LTP. The reversal effect in both apical and basal dendrites was blocked by N-methyl-D-aspartic acid receptor antagonists but an integrin antagonist had differential effects across the two dendritic domains. These results constitute evidence that the stability of LTP increases with age in the apical dendrites but remains incomplete even in adulthood in the basal dendrites. The possibilities that the developmental and regional variations in LTP consolidation are correlated with integrin expression and linked to different types of memory processing are discussed.